Introduction Neuropsychiatric symptoms (NPSs) in elderly patients with dementia are frequent in long-term care facilities (LTCFs) and are associated with adverse events. Telemedicine is an emerging way to provide consultation and care to dependent LTCF residents who may not have easy access to specialty services. Several studies have evaluated telemedicine for dementia care but to date, no study has evaluated its impact in the management of NPS in patients with dementia living in LTCF.
Methods and analysis The Dementia in long-term care facilities: Telemedicine for the management of neuropsychiatric symptoms (DETECT) study is a 24-month multicentre prospective cluster randomised controlled study with two arms: a control arm (usual care) and an intervention arm (telemedicine consultation) for NPSs management. DETECT enrolled 20 LTCFs. The primary outcome is based on the acceptability of the telemedicine among the LTCF staff which will be assessed in the intervention group by quantitative and qualitative indicators. The rate of unscheduled hospitalisations and/ or consultations due to disruptive NPSs, psychotropic drug use and health costs will be described in both groups. Approximately, 200 patients are expected to be recruited. Ethics and dissemination The study protocol was approved and sponsored by the French Ministry of Health. The study received ethical approval from the Toulouse University Hospital Institutional Review Board. We will communicate the final results to the public via conferences and results will also be submitted for publication in international peer-reviewed scientific journals. trial registration number NCT02472015.
IntroduCtIon
Dementia is highly prevalent in long-term care facilities (LTCFs), usually within the range of 50%-70% of residents. [1] [2] [3] [4] Neuropsychiatric symptoms (NPSs) are frequent in elderly patients with dementia affecting 80% of patients during the disease course 5 6 :
hallucinations, delusions, agitation/aggression, dysphoria/depression, anxiety, irritability, disinhibition, euphoria, apathy, aberrant motor behaviour. Among these NPSs, agitation occurs in about 30%-55% of patients with dementia and is the most disruptive symptoms to care for. [7] [8] [9] [10] [11] NPSs are associated with a worse disease prognosis, with an increase of formal caregiver burden and inappropriate treatments, and with increased healthcare costs. [12] [13] [14] [15] Some authors emphasise an increased staff turnover in such facilities. 16 While these symptoms are commonplace, management of NPS is a challenge both to clinicians and to LTCF staff 17 18 due to the lack of current safe and effective drugs in the treatment of such symptoms. As a consequence, consensus guidelines recommend non-pharmacological approaches to be first-line treatments 19 as they show the best evidence-based results. 20 NPS generates inappropriate use of health and emergency facilities 21 which seems to be the current strengths and limitations of this study ► An interventional multicentre prospective randomised controlled trial assessing telemedicine in the management of neuropsychiatric symptom in patients with dementia living in a long-term care facility. ► Special focus on addressing acceptability in real-world setting which is a key issue for future implementation. ► The total duration of follow-up per patient is 2 months, potentially insufficient for analysis of clinical effectiveness. ► The total duration of the study is insufficient to assess organisational aspects and health costs.
Open access easiest way to treat these patients despite the negative impact on the patient's quality of life (QOL), 22 23 on functional decline 24 25 and on cost for society. 26 Furthermore, specialised healthcare services are often not adapted to current patients with dementia and disturbing NPS needs; memory consultations and specialised inpatient units face their own limits in NPS care. Environmental causes of NPS are frequently misidentified; thus, evaluation outside the real-life context is biased, partial and inefficient. Additionally, this evaluation requires a change of setting that might worsen the patient's behaviour.
Several studies have evaluated telemedicine (TM) for chronic pathologies with encouraging results 27 28 and preliminary data suggest its validity for dementia diagnosis. 29 30 However, to date, no interventional study has evaluated the impact of TM in the management of NPS in demented patients living in LTCF. [31] [32] [33] [34] We hypothesised that TM, as a new way of providing care, would be well accepted by LTCF staff and be more effective than usual care in the management of NPS.
The primary aim of the Dementia in long-term care facilities: Telemedicine for the management of neuropsychiatric symptoms (DETECT) study was to assess the acceptability of TM for the management of patients with dementia with disruptive NPS living in LTCF. This paper describes the study protocol.
MEthods And AnAlysIs
The DETECT study is a multicentre, open label, cluster randomised controlled trial, comparing an intervention arm (TM) to a control arm (usual care). The unit of randomisation was the LTCF. It is registered on ClinicalTrials. gov since 1 June 2015 ( ClinicalTrials. gov: NCT02472015). The protocol version is V.8, 28 June 2017. LTCFs in the intervention group benefit from a TM programme for the management of NPS and the LTCFs in the control group benefit from usual care. Patients with NPS in usual care can be referred to inappropriate care (use of emergency facilities) or to appropriate care (memory consultations and specialised inpatient units), who also face their own limits and important delays. Twenty LTCFs were recruited and randomised in clusters after their consent: 10 LTCFs in the intervention group ('TM group') and 10 in the control group ('usual care group'). The study involved two expert memory centres: one in Toulouse University Hospital (France) (study coordinator) and one in Limoges University Hospital (investigator centre). The coordinating physicians of the participating LTCFs were the associated medical investigators who requested a consultation to the expert centres when in need.
The inclusion and follow-up procedures are illustrated in figure 1.
Participants and enrolment strategy LTCF recruitment All LTCFs from the Toulouse Gerontopôle regional research network were eligible for inclusion. The only exclusion criterion was the absence of provided prior consent from the facility and the absence of a TM system. After initial contact by phone and email, the first 20 LTCFs who gave their informed consent were included. We recruited 10 LTCFs in each group. The LTCFs coordinating physicians were responsible for patient recruitment. 
Patient recruitment

Intervention
The TM intervention consists of synchronous tele-expertise. After randomisation, 10 LTCFs were equipped with TM in the intervention group. The medical and nursing staff was trained in the TM procedure with normalised training addressing regulations, deontology and a special training on the use of a dedicated TM information system. This training was performed by the regional TM Network in each LTCF of the intervention group.
When a patient presents a disruptive NPS, a TM consultation is planned in the following 72 hours. This first consultation is considered as the inclusion visit (inclusion=T0). During this tele-expertise consultation, both the LTCF and Memory Clinic medical and nursing staffs participate. The session is led by a geriatrician trained in NPS management along with the geriatric department nurses. The LTCFs stakeholders are the coordinator physician, nurses, psychologists and patient's GP when possible. The patient's presence may be required based on the physician's assessment. The evaluation and diagnostic process is the first step of any medical care process. When a multidisciplinary consensus is obtained, the team can establish a tailored plan with therapeutic priorities, overall strategy and follow-up plan. A full record is established containing the pharmacological and non-pharmacological strategies proposed for managing NPS and is sent to both, the GPs and the LTCF physician coordinator and staff. For instance, in the case of a patient presenting with aggressive behaviour during the shower, special attention will be given to potential pain or anxiety. Factors related to the professional caregiver (eg, communication skills, non-verbal language) and environmental factors (eg, water temperature or the presence of a mirror) will be analysed. A second follow-up TM consultation takes place at 1 month (T1) in a similar way.
randomisation Randomisation was done with STATA V.11.2. A cluster randomisation was performed with a 1:1 ratio from an anonymised LTCF research network database after their consent (excluding LTCFs that did not provide prior consent or with a number of beds under 60). 1 The randomisation was stratified on two LTCF characteristics: the region (around Toulouse or around Limoges) and the presence of an Alzheimer unit in the facility. The allocation procedure was conducted by the Department of Epidemiology of the Toulouse University Hospital in Toulouse, France. At enrolment, a fax is sent by the DETECT study group to this department, together with the LTCF code and information regarding assignment.
outcome measures
Our primary outcome measure is based on the acceptability of TM among the LTCF staff only in the intervention group. We chose acceptability as a primary outcome because we think that: ► This study evaluates a modification of providing care, an innovation through usage. Open access ► The highly critical requirement for obtaining profound changes in care practices hinges on the potential for implementing these new practices in specific, real-life settings. Acceptability of TM among the LTCF staff, and thus its potential for further implementation, will be assessed by qualitative and quantitative indicators in the intervention group during the inclusion and follow-up period: 1. Quantitative indicators (individual level): (a) the proportion of TM solicitation among included patients with disruptive NPS; (b) the time it takes to obtain a TM consultation; (c) the number of staff participants at each TM consultation. This information is systematically collected by the clinical research associate (CRA) two times in a week during the intervention period. 2. Qualitative indicators: collective semistructured interviews are performed by a sociologist to assess staff overall satisfaction and willingness to adopt such solutions in everyday clinical practice. We extract positive attributes and breaks on change to encourage implementation of TM (strengths, weaknesses, opportunities and threats). The follow-up evaluation allows us to assess changes in attitudes. The content of the interviews is analysed by sociological research approach. We made the choice not to use Likert scales or quantitative scores but to call on social sciences methods.
The qualitative evaluation will be performed thanks to the involvement of experts from human and social sciences specialised in social acceptability research (Laboratoire d'études et de recherches sur l'économie, les politiques et les systèmes sociaux, Université Toulouse 1, LEREPS). Measuring acceptability of a procedure has the disadvantage of confronting people with a preconceived project without any opportunity to modify it if it was not scheduled ahead. In agreement with the social experts' recommendations, we involved the participating LTCFs staff in the project definition phase, from the tele-expertise processes to the qualitative evaluation criteria of its acceptability so that they became consensual enough to avoid debate. The proposed method could be called 'usage assisted innovation'. Two meetings are planned or already completed: ► A first meeting at the study kick-off (completed) to refine unmet needs and to define consensual acceptability measurement criteria. ► A second restitution meeting at the end of the study (planned) to perform a collective notation based on the precited criteria, to propose improvements to these criteria and to conclude on the possible adoption of such a solution for everyday care. In this method, social acceptability is based on the collective work, and the final evaluation is about making sure that all stakeholder concerns have really been taken into account.
The secondary outcome measures will provide the necessary information to design a future nationwide effectiveness and cost-efficacy study. The secondary outcome measures are based on the measure (at the individual level) and comparison of both arms with regard to: ► The rate of hospitalisations and/or consultations due to disruptive NPS. ► Psychotropic drug use, as collected on the basis of the last medical prescription. ► Health costs. ► Patient's QOL. ► The cluster effect ('design effect').
These data are collected in both arms at baseline, 1 month and 2 months, with the exception of the medical and economic data that are collected at baseline and 2 months.
sample size Because it is a feasibility study, a sample size has not been determined in order to demonstrate a statistical difference between both arms. In this cluster design, we can distinguish two levels. On the LTCFs level, 20 facilities are recruited and randomised in clusters, 10 LTCFs in the intervention group ('TM group') and 10 in the control group ('usual care group'). This should be sufficient to observe interfacility variability and obtain information on the outcomes in the two groups, as well as an estimation of the design effect. On the patient level, recent reports show that the facilities in this research network host an average of 80 residents. 1 2 43% of residents are suffering from dementia and 82% of residents with dementia present NPS. 6 Thus, if one-third of these patients present a disruptive NPS during the inclusion period, it is estimated that around 200 patients could potentially meet the inclusion criteria.
research procedure Inclusions visits During a 24-month inclusion period, patients are included in both arms, whenever they present a disruptive NPS that requires a specialist consultation based on the judgement of the LTCF staff. Participation of each patient in both groups lasts 2 months.
In the intervention group, the preinclusion period was performed by the coinvestigator LTCF coordinating physician. The period separating preinclusion and inclusion allowed the LTCF coordinating physician to present the study information to the patient, to his/her family and to his/her GP and to obtain informed consent. Once informed and written consent (see online supplementary file) from the patient (or the legal representative or the reliable person when appropriate) and the GP agreement are obtained, the patient is included. The inclusion visit (T0) is complete when the TM consultation takes place between the LTCF staff and the Memory Center from the University Hospital.
In the 'usual care' control group, the inclusion visit is performed by the CRA who call the LTCFs two times in a week to identify residents presenting a disruptive NPS which, based on the staff's judgement, requires or has already required (between two contacts with the CRA) a Open access specialist consultation or an unscheduled hospitalisation. Once the informed and written consent from the patient (or the legal representative or the reliable person when appropriate) and the GP's agreement are obtained (by the coordinator physician), the patient is included. The CRA then proceed to the data collection.
Follow-up visits
Participants in both groups receive a follow-up visit at 1 month and at 2 months, including the assessment of secondary endpoints. The 1-month follow-up visit (T1) in the intervention group is led by the LTCF coordinator physician and a second TM session is then proposed under the same conditions. In the usual care group, the CRA simply collect data (T1). The third visit at 2 months (T2) involves both groups. In this visit (T2), assessments are performed and data from secondary outcomes are collected by the CRA. The inclusion and follow-up procedures are illustrated in figure 1.
Data collection
The patients' outcomes are assessed in both groups. Sociodemographic data (age, sex, date of birth), length of stay in the facility, dementia diagnosis, patient parameters such as hospitalisations and/or consultations due to disruptive NPS, psychotropic drugs use, physical restraints use, falls…). Physical disability is based on the Activity of Daily Living scale. 35 NPS assessment is based on the Neuropsychiatric Inventory-Clinician rating scale. 36 QOL of patients is based on quality of life in Alzheimer's Disease (QoL-AD). 37 Health costs are evaluated at baseline (T0) and at 2-month visit (T1) (see economic assessment below). The outcomes in both groups are presented in table 1. The study is monitored by a clinical research technician, acting for the coordinating investigator and who is responsible for: the logistics and monitoring of the study, regular reports concerning its state of progress, update of the case report forms (eg, request for additional information), collecting and reporting adverse events. This person works in accordance with the standard operating procedures, in cooperation with the clinical research team.
Economic evaluation
An economic study involving cost comparison will be performed to analyse possible cost differences between patients presenting NPS and receiving TM and those receiving usual care, at 2 months. This evaluation will focus on patients enrolled in the general scheme for employees of the French National Health Insurance (FNHI). Cost analysis will be performed from the FNHI's (paying agent) perspective, and more widely from society's perspective including the family's point of view. Costs taken into account are: direct medical costs including hospitalisation costs, ambulatory care costs and medical treatment costs; direct non-medical costs including transportation costs. Intangible costs, particularly pain, anxiety and lost QOL will not be assessed.
Data will be collected from the FNHI regional agency database and hospitals when appropriate. Data related to informal caregiver time will be collected using the Resource Use of Dementia questionnaire. 38 Hospital stays will be valued from the French diagnosis-related group. Ambulatory and transportation costs (ie, visits, medical and paramedical acts) will be valued from the appropriate reimbursement rate given by the FNHI. Informal care time will be valued using the replacement cost approach. 39 
statistical analysis
In a first descriptive stage, we will describe baseline characteristics of the facilities and of the included patients for each group.
The main analysis will be carried out among the included patients in the intervention group. The proportion of TM solicitation for NPS management in the intervention group will be estimated during the 24 months of inclusions with a 95% CI. This proportion is defined as the proportion of residents who will benefit from a TM consultation for their management among the included residents (residents who present a disruptive NPS). The TM delivery period and the number of effective participants (hospital and LTCF staff) will be described (mean, median, SD, minimum, maximum, quartiles). 
Open access
The hierarchical structure of the data will be taken into account in calculating CIs. For secondary outcomes, the rate of hospitalisations and/or consultation due to disruptive NPS, the prevalence of psychotropic drugs use and health costs will be described over the 2-month follow-up in both groups. Mixed models with a random intercept (corresponding to the cluster units) will be applied to handle within cluster correlation; models will be adjusted for potential confounders. An estimation of the cluster effect ('design effect') will also be performed over the 2-month follow-up in both groups to estimate more accurately the sample size of a nationwide effectiveness demonstration study. Qualitative variables will be described by the percentages of both modalities. Quantitative variables will be expressed by means, SD, minimum, maximum, quartiles and medians. Multiple imputations will be used in order to handle missing data. Statistical analyses will be performed with STATA software. Analyses will be conducted by the Department of Epidemiology of the Toulouse University Hospital in Toulouse, France.
Statistical analysis for costs data will be performed using deterministic and probabilistic sensitivity analyses. In particular, the non-parametric bootstrap method will be used to estimate the 95% CI of costs. 40 Statistical cost analysis will be performed with STATA software and conducted by the Unit of Medico-economic Evaluation of the Toulouse University Hospital in Toulouse, France.
Patient and public involvement
Patients and public were not actively involved in the study design. The results of the study will be disseminated to health professional participants through several meetings and email exchanges. dIsCussIon TM may provide assessment and optimal care to LTCF residents who may not have easy access to specialised services on short notice. TM may provide a more suitable solution than the usual care, as management of NPS requires a comprehensive assessment of the resident in his/her environment in daily life. Moreover, TM could have a positive impact on staff training [41] [42] [43] and even on turnover rates. 44 In fact, one of the ancillary purposes of this procedure is to allow hospital staff to gain a better understanding of NPS determinants and burdens under real-life conditions. This procedure also helps LTCF staff acquire specialised and up-to-date skills for NPS management: knowledge of the disease, understanding of the symptoms, pharmacological and non-pharmacological treatments, management of crisis and prevention of caregiver exhaustion.
Despite the fact that TM could be an emerging and effective way to provide consultation and care to LTCF residents suffering from dementia, to the authors' knowledge, the DETECT study is the first trial designed to assess the specific impact of a TM programme in the management of NPS in patients suffering from dementia and living in LTCFs.
Our primary aim is to assess the acceptability of the TM solution for the management of demented patients with disruptive NPS in LTCF. Acceptability seems to be a global and relevant primary criterion that meets the overall objectives of this kind of study because real-life implementation of this type of new solution mostly depends on end users' perception. In our opinion, when attempting to support the LTCF staff in managing NPS, DETECT is expected to be an especially acceptable tool and could herald a new organisation of our LTCF care network. We anticipate that TM could provide a more appropriate use of the existing specialised healthcare services. Thus, this could allow us to go beyond current care services in terms of quality and costs, and finally, it could enable skill transfer to LTCF staff. By transmitting knowledge from expert centres to LTCF staff, we could modify their attitude or behaviour and potentially improve the overall care of patients presenting NPS. Thus, by helping LTCF staff to develop coping strategies and to increase their knowledge of the disease, quality of care could be improved and it could promote a more efficient and rational use of care pathways. Moreover, the best evidence-based NPS treatment is demonstrated by non-pharmacological approaches mainly providing education and training to caregivers. 20 A recent meta-analysis reported that staff training decreased antipsychotic prescription among patients with dementia living in LTCFs. 45 TM may facilitate care of NPS by identifying all underlying causes in real-life conditions and by tailoring a personal and global treatment plan in partnership with the LTCF staff (pharmacological or non-pharmacological treatments including provision of staff education and support, training in problem solving, and targeted therapy directed at the underlying causes for specific behaviours). TM at the service of LTCF staff could be the adequate response for an unbiased and 'ecological' diagnosis, a global evaluation with all staff (more in-depth information) and non-traumatic care.
Concerning the study design, a cluster randomisation for the 20 LTCFs was performed in order to avoid contamination of the intervention group on the control group as a positive consequence of the educational aspect of the team TM intervention on the LTCF staff. The randomisation was stratified on two LTCF characteristics: the region (around Toulouse or around Limoges) and the presence of an Alzheimer unit in the facility to limit possible imbalances between the patients in the two arms as LTCFs could have different operating procedures and patient profiles. Unblinded investigators at each individual LTCF are responsible for enrolling participants on completion of cluster randomisation. Participants may be recruited via a differential selection process. Blinded recruitment is extremely difficult and we think that this is an acceptable bias as the primary aim of this study is to determine acceptability of the TM intervention. Nevertheless, this bias should be addressed more closely in a larger scale Open access efficacy study. Thus, even if a potential for unbalanced groups does exist, it will be partially discernible since the baseline characteristics of the facilities and patients enrolled in each group will be described.
The cost analysis evaluation, from the FNHI's perspective, and broadly from society's perspective including the family's point of view, will compare costs between the two arms. This study will provide data on the differences between medical and informal care costs between the TM and usual care arms. Moreover, this study will provide data on the most affected items of expenditure (either positively or negatively) by the TM solution.
The expected patient benefits for this type of intervention are as follows: ► Better and fairer access to specialised care regardless of the LTCF location. ► Unbiased and 'ecological' diagnosis identifying all underlying causes in real-life conditions. ► Global evaluation with all staff (more in-depth information). ► A tailored personal and global treatment plan in partnership with the LTCF staff. ► Non-traumatic care (medical transport and outpatient consultation distress). ► Limitation of psychotropic medication in favour of non-drug therapeutics. ► Improved QOL for patients suffering from dementia and NPS. For the overall care system, the benefits could be: ► Promotion of knowledge, expertise and skills transfer from expert centres to LTCF staff and vice versa, with a positive spillover effect. ► More efficient and rational use of scheduled consultations and hospitalisations. ► Limitation of inappropriate use of the care pathways, in particular emergency services and medical transport. ► Improvement of the working conditions for LTCF staff. Finally, results from this study will be used to develop the study design for a subsequent larger national multicentre randomised control trial assessing the efficacy of TM for this indication. Thanks to secondary parameter analysis, this study will allow estimating distribution and expected differences between the two arms (intervention and usual care) and the relevance of judgement criteria and the cluster or design effect.
The final results of this study, such as the acceptability of TM by LTCF staff, might consider whether such an approach needs to be implemented in the national care plan for patients with AD in the specific context of French LTCFs.
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